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SECTOR STUDY: Incremental National Pollution Control
Costs and Benefits Summary

I. Introduction

The Sector Study examines the economic impacts of 88 EPA regulations and
regulatory options on three sectors of the U.S. economy-small businesses, agriculture
and municipalities. As part of this study, we also have summarized the incremental
national costs and benefits that previously have been estimated for many of these EPA
regulatory actions and proposals. The regulatory cost data have been placed in
comparable units of measurement and, along with the reported quantified benefit data,
are summarized in Table 1. This section is devoted to the explanation of the cost
estimates, including the data sources and the methodology used for standardization, and
their correct interpretation. More detailed documentation on the calculations of the
individual cost estimates as well as brief background information on each of the

examined regulations are provided in Appendix A.

Il1. Incremental Social Cost Estimates

A. Definition and Measurement

The incremental national (or social) costs of any particular environmental regula-
tion are the net economic costs it imposes on producers and consumers beyond those
control costs associated with before-regulation industry practices, plus the governmental
costs of implementing and enforcing the regulatory requirement. These incremental
economic costs represent the value that society places on the goods and services
foregone as a result of additional resources being diverted to environmental protection.
Ex ante estimates of social costs may be calculated by estimating the net loss in the
economic surpluses incurred by producers and consumers in the input or output markets
affected by the regulatory action. In order to generate such ex ante welfare measures,

the private costs of meeting regulatory requirements must first be assessed. This may be



done using engineering cost models to identify and quantify the least-cost industry
responses to regulatory requirements. Y

Most regulatory cost analyses, however, do not use changes in economic surplus
measures as a basis for ex ante estimation of the social costs of pollution control.
Rather, regulatory analyses typically focus on estimating the amount of before-tax,
added real resource costs borne by firms directly affected by the environmental
regulation. This is usually accomplished by identifying and valuing the additional inputs-
both fixed and variable-that firms would need to employ in order to meet regulatory
requirements. Consideration is given to the timing of additional input needs so that
present values for costs can be computed. Cost estimates typically are calculated for a
“model plant”, and are used together with estimates of existing and planned facilities to
calculate ex ante estimates of total present value compliance costs. In some regulatory
analyses, sophisticated engineering cost models are used to identify regulatory costs.
They rely on engineering data and process modeling to identify and value the industry’s
least-cost adjustments and responses to regulatory constraints. These models generally
are superior to the simple accounting procedure because they provide for the identifica-
tion of the indirect costs of regulatory requirements, as well as the direct compliance
costs.

The national cost calculations reported in Table 1 are based primarily on ex ante
estimates of the incremental before-tax, real resource costs to producers directly
affected by regulatory requirements. In general, these cost estimates provide a
reasonable approximation of social costs. For the most part these were estimated using

the input cost accounting procedure, and to a lesser extent, engineering cost models.

1/ It should be noted that ex ante estimates of regulatory costs, even when carefully
constructed, often do not very accurately reflect actual or ex post costs. This is
often the case because the assumed baseline pollution control practices do not
accurately reflect those actually in place, or because the assumed level of
compliance does not hold in reality.



However, economic surplus measures of social cost served as the basis for a few of the
regulatory cost estimates presented in Table 1. A small portion of the cost estimates
also include estimates of implementation and/or enforcement costs.

B. Data Sources

The cost estimates presented in Table 1 were derived from data taken from various
information sources. The principal sources include Regulatory Impact Analyses (RIA) and
Economic Impact Analyses (EIA) prepared for the evaluation of regulatory proposals. In
cases where these or other comparable data sources (e.g. Pesticide Position Documents)
were not available, we sometimes relied on other information sources, including: Federal
Register notices of proposed and final rulemakings; internal EPA briefing documents; and
raw data supplied by EPA program offices. In many cases where the information supplied
by the above sources was ambiguous or incomplete, the source authors were consulted for
additional information and data.

C. Annualized Cost Estimates

Table 1 provides annualized cost estimates for each regulatory action or proposal
for which data was available. Below, we describe the general procedure used for calcu-
lating these estimates from the raw source data, plus the various adjustments and
assumptions used when data deficiencies or uncertainties were encountered.

1. General Methodology

The basic methodology used to derive the annualized cost estimates included the
following steps. First, the fixed costs (e.g., initial capital costs; governmental imple-
mentation costs) and annual variable costs (e.g., annual operating and maintenance,
“O&M", costs; enforcement costs) associated with each regulation were identified from
the relevant RIA or other information source and translated into 1986 dollars. Second,
the fixed cost components were amortized over the reported expected life of the capital

(or the reported life of the regulatory option) using two different rates of interest: 4 and



10 percent. 2/ Third, the amortized fixed costs were added to constant annual O&M
costs to calculate annualized costs for the regulatory option at each rate of interest. If
only annual variable costs were associated with a particular regulation, then these costs
served as the sole basis for the annualized cost calculations. 3/

For many of the regulations examined, the above procedure for standardizing cost
estimates was not used. For example, in the few cases where the data sources reported
social cost estimates based on economic surplus measures, the standardization procedure
was not applicable. The more typical case involved a situation where the reported cost
data could not be disaggregated into capital and O&M components. This was the case,
for example, where the data sources simply did not report disaggregated regulatory
costs, and we were unable to pull together this information. In these cases, cost
estimates typically were reported by the data sources on a present value or annualized
basis calculated using a specified rate of interest and time frame. If the reported costs
were in present value terms, we annualized these costs using the same interest rate and
time frame as was applied to derive the present value estimate. If an annualized cost

estimate was reported, this is the estimate that was included in Table 1.

2/ Unless the timing of fixed costs were explicitly stated in the data sources, it was
assumed that they would be incurred in the first year of regulation. If fixed costs
were reported to occur at specified staged intervals over time, the present value of
these costs were first calculated and then amortized. If no expected operating life
was specified for capital, a 20-year period was assumed, except for air regulations
for which a 15-year period was used.

3/ If O&M costs were specified to vary from year to year, the present value of these
costs were first calculated and then re-annualized over the expected operating life
of capital.



2. Interpretation
As previously indicated, the ex ante social cost estimates reported in Table 1 are

incremental costs that indicate the additional pollution control costs each of the regula-

tions is expected to impose on society beyond those that are already being incurred.
Moreover, these cost estimates are reported on an annualized basis. In order to fully
understand what an annualized cost represents, one must first have an understanding of
the amortization procedure used to annualize capital costs.

In the calculation of annualized costs, capital costs were amortized (i.e.
annualized) before being added to annual O&M costs in order to account for the time
value of money. The Capital Recovery Factor (CRF) is the number that, when multiplied
by initial capital costs, provides annualized capital cost estimates. The CRF is
determined by a formula which contains two variable parameters: the interest or
amortization rate, r, and the number of years, n, over which amoritization is
performed. Formally, the CRF indicates the number of dollars one can withdraw in each
of n years if $1 is initially deposited at r percent of interest. As applied to amortize
fixed costs, it measures the total dollar amount, divided into equal annual amounts over n
years, that the initial fixed costs could have earned if they were invested at r rate of
interest instead of spent on pollution control. In other words, annualized capital costs
measure the annual real resource costs to producers of tying-up funds in the purchase and
installation of capital equipment or other fixed assets required by EPA regulations.
Annualized capital costs, when added to annual O&M costs, produces an estimate of the
annual real resource costs associated with regulatory requirements.

The regulatory cost estimates have been annualized using two alternative interest
rates: 4 percent and 10 percent. The 10 percent rate was used because this is the rate
recommended by the Office of Management and Budget for analyzing regulatory costs;
the 4 percent rate was used because it more closely reflects the social rate of time

preference, the appropriate rate for discounting social costs. The difference in



magnitude between the cost of any regulation annualized at 4 percent and its cost
annualized at 10 percent depends heavily on the magnitude of initial fixed costs in
relation to annual variable costs. Since only fixed costs are amortized, the larger are
fixed costs in relation to annual variable costs, the larger will be annualized cost at 10
percent in relation to annualized cost at 4 percent. Moreover, the time period over
which fixed costs are amortized also helps determine the relative difference between
annualized costs calculated using different interest rates. The greater the time period
used for amortizing, the larger will be annualized costs at 10 percent in relation to
annualized costs at 4 percent.

One final point on the annualized cost estimates is worth noting. The regulations
examined include many that have been promulgated as well as regulations that have only
been proposed or are currently under development. Thus, some of the regulations are
currently imposing costs while others have yet to do so. Moreover, the actual effective
dates for the implementation of these regulatory requirements may vary by as much as

several years.

I11. Benefits Data

The benefit data reported in Table 1 represent the information on quantified
benefits-either in physical units, monetary units, or both-that were reported in the data
sources discussed in Section 11.B. Whenever possible, we transformed the benefit data
into annual terms. These transformations are given in parentheses under the reported

benefit data in the table.



Table 1. Incremental National Costs and Benefits Associated With Selected EPA Regulations and Guidelines
That Have Been Promulgated, Proposed, or Are Currently Under Development

Regulation/Guideline

. AIR

1. Stratospheric Ozone

2. Municipal Waste Combusters

* Not Available.

(In Millions of 1986 Dollars)

Annualized Costs at Alternative Capital
Recovery Rates, r
(Time period, n, used in analysis)

r=4% r=10% Other

NA* NA $726
(r=2%; n=87)

$376 $518
(n=20) (n=20)
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Reported Quantified Benefits/Effects

o Reported health benefits include:

- Non-melanoma skin cancers averted for
people born before the year 2075: 150
million cases (2.96 million deaths).

- Melanoma skin cancers averted for people
born before the year 2075:748,000 cases
(179,000 deaths).

- Cases of cataracts averted: 17.55 million.

o Reported environmental benefits include:
reduced risks to marine organisms; reduced
risks to agriculture; reduced degradation of
polymers; and reduced sea level rise.

Reported present value for these benefits

(r=3%; n=87): $94,820 million. (Annualized

environmental benefits: $3,079 million.)

A preliminary assessment of the cancer risks
associated with existing and planned facilities
concluded that municipal waste combustion
using the status-quo in add-on control tech-
nology will result in 4 - 60 cancer cases
annually. If existing and planned facilities
were required to install dry scrubbing control
technology combined with very efficient par-
ticulate collection devices, annual cancer
incidence would be reduced by 3.5 - 56 cases.



Annualized Costs at Alternative Capital
Recovery Rates, r
(Time period, n, used in analysis)

Regulation/Guideline r=4% r=10% Other Reported Quantified Benefits/Effects
3. TSDF Air Standards $12.8 $14.3 Unspecified cancers reduced annually:
(n=15) (n=15) .84 cases.
4. Diesel Fuel Standards $549 $660 No Data.
(n=15) (n=15)
5. Light-Duty Truck and Heavy- $130 $136 Annual individual cancer rlsk in the year
Duty Engine No, and (n=11) (n=11) 1995 reduced from 1. Zg( - 6.2 x 10°
Particulate Standards to .8 x 1079 - 4.1 x 1079 for the U.S. urban

population. (Using census data for the U.S.
urban population, we calculated cancers
averted annually: 73 - 711 cases.)

6. Gas Marketing NA $158 Leukemia and kidney cancers averted
(n=33) annually: 48 cases.
7. Lead Phasedown $499 $510 o Reduction in the number of children with
(n=8) (n=8) blood lead levels above 15 ug/d1 over 8
years: 2.5 million (or 312,500 cases
annually).

o Annual health benefits for adult males
include: .22 million cases of hypertensive-
ness averted; 625 cases of myocardial
infarctions averted; 125 strokes and 625
deaths averted.

o Reported undiscounted monetized values for
the above health benefits plus maintenance
and fuel economy benefits over each of 8
years. We calculated the present value at
r=10% for these benefits and then re-
annualized the value over 8 years. Total
annualized benefits: $6,997.

8. NAAQS: Lead $80.8 $94.5 No Data.
(n=15) (n=15)
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Annualized Costs at Alternative Capital
Recovery Rates, r
(Time period, n, used in analysis)

Regulation/Guideline r=4% r=10% Other Reported Quantified Benefits/Effects
9. NAAQS: Particulate Matter NA $353 o Annual health and welfare benefits include:
(Partial Attainment) (n=7) 385 deaths averted; .4 million lost work days

averted; 2.45 million reduced activity days
averted; .14 million incidences of chronic
respiratory disease averted; .55 million
incidences of acute respiratory disease
averted.

o Reported 1983 present value for the above
benefits (r=10%; n=7) as $4,010-$11,821
million. We converted this to an annualized
value (r=10%; n=7): $823 - $2,428 million.

10. NESHAP: PCE NA NA $24.09 Unspecified cancers averted over 15
(Dry Cleaners) (r=6%; n=15) years: 83 cases (5.5 cases annually).
11. NSPS Woodstove Negative Costs Expected Mortality, morbidity and residential soiling

benefits valued at $306 million per year.
(Physical benefits were not reported.)

12. Fuel Volatility Insufficient Data

13. Industrial Boilers Insufficient Data

14. Rural Fugitive Dust No Data No Data.

15. NSPS Small Boilers No Data No Data.

16. NESHAP: Chromium No Data No Data.

1. RADIATION

17. Radon $1,040 $1,598 Approximately 2500 lung cancer deaths
(n=74) (n=74) averted annually.

18. Radiofrequency Guidance $7.74 $9.64 No Data.
(n=15) (n=15)
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Annualized Costs at Alternative Capital
Recovery Rates, r
(Time period, n, used in analysis)
Regulation/Guideline r=4% r=10% Other Reported Quantified Benefits/Effects

19. Low Level Radioactive Waste Negative Costs Expected Benefits are highly uncertain. Health risks
could range from 73 health effects (fatal
cancers and first generation genetic effects)
averted to 246 additional health effects over
the next 10,000 years (or less than .1 health
effect annually).

20. High Level Radioactive Waste NA $3.51 The benefits of this rule “consist of the

(n=50) general confidence these standards provide
that management and disposal of these wastes
will be accomplished with residual risks that
are clearly very small.” Since waste disposal
currently is not done, there is no baseline
cancer risk. Exposure to radioactive waste
under the rule results in an increased risk of
cancer (about half of these cancers result in
death). Estimated cancer deaths are about .1
death annually.

I1l. PESTICIDES
21. Large Volume Pesticides $48 $48 The reported dietary lifetime individual cancer
(EDB Only) (n=1) (n=1) risk estimates associated with EDB uses, when
added together produce a lifetime individual
risk (LIR) estimate of 3.55 x 10™°. We multi-
plied this LIR by 240 million (reflecting the
entire U.S. population), and divided this by 70
(reflecting average lifetime). Our upper bound
estimate of cancers averted annually: 12,171
cases.
22. Farmworkers $171.2 $172 No Data.
(n=20) (n=20)
23. Data Requirements $207 $207 No Data.
(n=1) (n=1)
24. Pesticides in Groundwater No Data No Data.
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Annualized Costs at Alternative Capital
Recovery Rates, r
(Time period, n, used in analysis)

Regulation/Guideline r=4% r=10% Other Reported Quantified Benefits/Effects
25. Reregistration of Pesticides No Data No Data.
26. Endangered Species No Data No Data.

IV. TOXIC SUBSTANCES

27. Asbestos Ban and Phasedown NA $220 Mesothelioma and lung cancers averted over
(n=20) 20 years: 218 cases (or 10.9 cases annually).

28. Asbestos in Schools $264 $340 Expect significant reduction in lung cancers,
(n=30) (n=30) gastrointestinal cancers, and mesothelioma

cases. However, the RIA did not attempt a
risk reduction analysis.

29. Asbestos in Public Buildings $4,219 $5,431 Baseline risks of lung cancer, gastrointes-
(n=30) (n=30) tinal cancer and mesothelioma are estimated
to be 1,362 - 10,050 cases over 120 years (or
using mid-point, about 47.55 cases per year).
Control of these risks with regulation similar
to the AHERA schools rule could eliminate
most of these cases.

30. PCBs: Electrical Equipment NA NA $7.5 No Data.
(r=3%; n=30)
31. Premanufacture Review Program $32.4 $32.4 No Data.
(n=1) (n=1)
32. PCBs: Transformers Insufficient Data
33. Chlorinated Solvents No Data No Data.
34. Inerts No Data No Data.
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Annualized Costs at Alternative Capital
Recovery Rates, r
(Time period, n, used in analysis)

Regulation/Guideline r=4% r=10% Other Reported Quantified Benefits/Effects
V. SOLID AND HAZARDOUS WASTE
35. Subtitle D Criteria $892 $978 o Roughly 17 unspecified cancers averted over
(n=20) (n=20) 300 years (or .0543 cases annually).
o Estimated present value savings of over $.98
billion in resource damages averted
(annualized: $310 million; r=3%, n=300).
36. Liner and Leachate Collection NA NA $69.8 No Data.
(r=3%; n=20)
37. Hazardous Waste Burning NA $8.4 Unspecified cancers averted over 70 years:
(n=15) 3 cases (or .04 cases annually).
38. Municipal Ash $202 $202 No Data.
(n=1) (n=1)
39. Land Ban First Thirds NA NA $696 Toxic health effects averted over 70 years:
(r=5.5%; n=20) 14,573 cases (or 208 cases annually).
40. Land Disposal - Dioxin $3.3 $3.6 Insufficient Data.
(n=20) (n=20)
41. Cal. List - Land Disposal NA NA $93 Toxic health effects averted over 70 years:
(r=7%; n=20) 2,299 cases (or 32.8 cases annually).
42. UST Financial Responsibility $290 $290 No Data.
(n=1) (n=1)
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Regulation/Guideline

43.

44.

45.

46.

47.

48.

49.

50.

UST Technical Standards

Hazardous Waste Tank Standards

Small Quantity Generator

Waste Oil Management

National Contingency Plan

CERCLA Settlement Policy

Title 111 of SARA

Toxicity Characteristic

Annualized Costs at Alternative Capital
Recovery Rates, r
(Time period, n, used in analysis)
r=4% r=10% Other

NA NA $210
(r=3%; n=30)

$15.4 $21

(n=20) (n=20)

NA NA $74
(r=3%; n=10)

NA NA $176
(r=13%; n=20)

$913 $1,121

(n=5) (n=5)

Negative Costs Expected

NA $694
(n=11)

No Data
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Reported Quantified Benefits/Effects

o Cancer Reductions-percentage of UST's
with unit risks of greater than 107° to
the most exposed individuals are reduced
from 20 percent to 8 percent.

o Ecological Effects-15-40 percent of U.S.
small streams spared potential serious
damage.

o Estimated present value for property
damage averted: $1,052 million (annualized:
$53 million; r=3%, n=30).

o Estimated present value for corrective
action costs avoided: $30,040 million
(annualized: $1,532 million; r=3%, n=30).

o Cancer and non-cancer health risks to
exposed population reduced by 50 percent.

o Individual risks greater than 107 reduced by
80 percent.

No Data.

o Unspecified cancers averted over 70 years:
8966 cases (or 128 cases annually).

o Lead poisoning cases averted over 70 years:
1700 cases (or 24.3 cases annually).

No Data.

No Data.

No Data.

No Data.



Regulation/Guideline

51.

52.

53.

Subtitle C Location Standards
Corrective Action at SWMU

Land Ban for Soil and Debris

VI. DRINKING WATER

54.

55.

56.

57.

58.

59.

60.

61.

Total Coliform Rule

Surface Water Treatment -
Filtration

VOCs in Drinking Water

SOCs in Drinking Water

I0Cs in Drinking Water

Fluoride in Drinking Water

Lead and Copper MCL

Corrosion Control

Annualized Costs at Alternative Capital
Recovery Rates, r

(Time period, n, used in analysis)

r=4%

No Data
No Data

No Data

$100
(n=1)

$324
(n=20)

$42.4
(n=20)

$32.7
(n=20)

$26
(n=20)

$3.1
(n=20)

$60.5
(n=20)

$211
(n=20)

$100
(n=1)

$409
(n=20)

$59.3
(n=20)

$45.4
(n=20)

$32.9
(n=20)

$3.6
(n=20)

$75.1
(n=20)

$241
(n=20)

r=10%
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Other

Reported Quantified Benefits/Effects

No Data.
No Data.

No Data.

No Data.

o Episodic outbreaks of waterborne disease
averted annually: 9,000 - 63,000 cases.

o Endemic waterborne diseases averted
annually: 200,000 - 406,000 cases.

Unspecified cancers averted annually: 42
cases.

Unspecified cancers averted annually: 72
eases.

Unspecified cancers averted annually: 12
cases.

Moderate and severe dental fluorosis cases
averted annually: 300 - 500 cases.

No Data.

o Annual savings in materials damage
averted: $525 million.



Regulation/Guideline

62. Radionuclides

63. Disinfection

64. Public Notification Rule

65. 34 MCLs
VIl. GROUND WATER

66. Class | Underground Injection
Wells

67. Well-head Protection

68. Class Il Underground Injection
Wells

69. Class V Underground Injection
Wells

VIIl. SURFACE WATER

70. Construction Grants Program

71. Secondary Treatment Waivers

72. Municipal Sewage Sludge

73. Pretreatment

Annualized Costs at Alternative Capital
Recovery Rates, r

(Time period, n, used in analysis)

r=4%

$250
(n=20)

$41.7
(n=20)

$.9
(n=1)

No Data

$5.3
(n=20)

No Data

No Data

No Data

$6,867
(n=20)

r= 10%

$327
(n=20)

$47.5
(n=20)

$.9
(n=1)

$5.9
(n=20)

$9,513
(n=20)

Negative Costs Expected

$29.1
(n=1)

$50
(n=1)

$29.1
(n=1)

$50
(n=1)
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Other

Reported Quantified Benefits/Effects

Lung and liver cancers averted annually:

105 cases.

No Data.

No Data.

No Data.

No Data.

No Data.

No Data.

No Data.

No Data.

No Data.

No Data.

No Data.



Annualized Costs at Alternative Capital
Recovery Rates, r
(Time period, n, used in analysis)

Regulation/Guideline r=4% r=10% Other Reported Quantified Benefits/Effects
74. Stormwater $82.5 $88.7 No Data.
(n=20) (n=20)
75. Sewage Sludge Management $53.3 $59.8 o Unspecified cancers averted annually:
(n=20) (n=20) .57 cases.

o Unspecified non-cancer health effects
averted annually: 129 - 524 cases.

76. ELG: Foundries $35.8 $39.5 No Data.
(n=10) (n=10)

77. ELG: Placer Gold Mining $4.9 $5.1 No Data.
(n=10) (n=10)

78. ELG: Organic Chemicals $496 $531 o Unspecified cancers averted annually:
(n=10) (n=10) .8 cases.

o Annual water quality and smog reduction
benefits estimated as $220 - $441 million.

79. ELG: Pesticides $61.7 $67.1 No Data.
(n=10) (n=10)
80. ELG: Machinery Manufacturing No Data No Data.
81. ELG: Onshore Oil and Gas No Data No Data.
82. ELG: Pulp and Paper No Data No Data.
83. Non-Point Sources No Data No Data.
84. Wetlands No Data No Data.
85. National Estuary Program No Data No Data.
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Annualized Costs at Alternative Capital
Recovery Rates, r
(Time period, n, used in analysis)

Regulation/Guideline r=4% r=10% Other Reported Quantified Benefits/Effects
86. Toxic Water Pollutants No Data No Data.
87. Ocean Dumping No Data No Data.
88. Incineration at Sea No Data No Data.
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APPENDI X A



1. Stratospheric Qzone: Data sunmmary

Type of Action -- Proposed regulation (52 FR 47489; Decenber 14,
1987) to Iimt the use of chlorofluorocarbons that contribute to
degradation of the earth's stratospheric ozone |ayer.

Regul atory Option Considered -- Propose a worldw de, 50 percent
reduction in fully-hal ogenated chlorofluorocarbons (CFC s) phased
in over the next ten years and a freeze on halons at 1986 |evels
beginning in 1992.

Dat a Sources Used:

A, "Regulatory Inpact Analysis: Protection of Stratospheric
Ozone, Volunmes | and 11", QAR US EPA, Decenber 1987.

Raw Data on Costs and Benefits
A. Costs (1985%)

Source A calculates social cost for the U'S. wusing surplus
estimates of consuner welfare losses incurred as a result of the
reduced availability and higher prices of CFC based and hal on-
based products. To get at this, the analysis estimated the
private costs associated with the use of alternative technol ogies
and and materials for producing t hese products. Page 9-15 of
Volume | reports the following social cost for the noderate
stretch-out cost assunption:

Present value social cost over the tinme period 1989-2075
using a 2% discount rate = $29,220 million in 1985% W
converted this cost into 1986% ($29,847) and then annualized at
2% over 87 years.

Annual i zed cost (r=2%n=87): $29,847 x .024347 = $726 Myr.
B. Benefits
1. Physical benefits:

Source A Vol. | (pages 7-4 to 7-21) reports U S. cases of
nonnel anoma and nelanoma skin cancers (and deaths from these
cancers) as well as cases of cataracts for people born before the
year 2075 under the no control option and under the regulatory
proposal. W wused these estimates in the following manner to
cal cul ate physical health benefits for people born before 2075:

a) nonnel anoma skin cancers (pg. 7-4): 153.687 mllion cases
under the "no control" option less 3.336 mllion cases under the

regul atory proposal = 150 mllion cases averted
-~ nonnel anoma skin cancer deaths (pg. 7-7): 3.02
mllion cases under the "no control" option less 57,700 cases

under the regulatory proposal = 2.962 mllion deaths averted.



1. Stratospheric Qzone -- continued

b) nelanoma skin cancers (pg. 7-12): 782,100 cases under
the no control option less 34,300 cases under the regulatory
option = 747,800 cases averted.

-~ nelanoma skin cancer deaths (pg. 7-16): 186,900
deaths wunder the no control option less 7,900 deaths wunder the

regulatory option = 179,000 deaths avert ed.

c) cataracts (pg. 7-21): 18.171 million cases under the no
control option less 612,200 cases under the regulatory option =

17.55 mllion cases averted.

In addition to these health benefits, the RIA (pgs. 7-24 to
7-36) reports the following environnental benefits: reduced risks
to marine organisms: reduced risks to agriculture; reduced
degradation of polyners: and reduced sea |evel rise.

2. Mnetized Benefits in 1985% (health benefits for people
born before 2075 and environnental benefits from 1988 to 2075 due
to regul ation):

a) Present value (2% of nonnelanoma skin cancers averted

(pg. 8-3) = $60.1 B. _
-- Present value of nonnel anona deaths avoided (pg. 8-5)

= $5,978 B. (this assumes a 2 percent rate for discounting and a
$3 M value of life that increases at the rate of increase in per
capita income --1.7 percent per year).

b) Present value (2% of nelanonma skin cancers averted (pg.
8-8) = $1.11 B.
-- Present value of nelanoma deaths avoided (pg. 8-10) =
$371 B (sane valuation assunptions as vused for nonnel anoma
deat hs) .

c) Present value of cataracts averted (pg. 8-12) = $2.57 B.

d) Present value (3% of inpacts on fin and shellfish due
to increased radiation averted (pg. 8-15) = $5.5 B.

e) Present value (3% of reduced inpacts on nmajor grain
crops due to radiation averted (pg. 8-17) = $ 23.37 B.

f) Present value (3% of reduced inpacts on nmajor crops due
to increases in tropospheric ozone averted (pg. 8-19) = $12.4 B.

g) Present value (3% of reduced inpacts on polyners due to
WV radiation increases averted (pg. 8-21) = $3.12 B.

h) Present value (3% of reduced inpacts on nmjor coastal
ports due to sea level rise averted (pg. 8-22) =$50.1 B.



1. Stratospheric Qzone -- continued

Total present value for environnental benefits are $94. 49B.
W converted this to an annualized benefit estimte:

Total annualized env. benefits (r=3% n=87): $3, 079M yr ..



2. Muinicipal Waste Conbusters: Data Summary

Type of Action -- Advanced notice of proposed rulemaking (52 FR
25399; July 7, 1987). A prelimnary assessnent of air em ssions
from nunicipal waste conbusters was nade to determ ne how nuch
they may contribute to public health risks and the potential
costs of controlling these risks. This assessment was nade in
response to a petition for rulemaking filed by the Natural
Resources Defense Council and the states of New York,
Connecticut, and Rhode Island. Based on the assessnent results,
the EPA is examning the regulation of MAC em ssions under CAA
Sections 111(b) and (d).

Regul atory Option Considered -- The assessnment considers the
costs and benefits associated with a baseline scenario-- which
considers the status quo in add-on control technology for both
existing and planned facilities, and associated with a controlled
scenario -- which considers uniform application of dry scrubbing
technology conbined with very efficient particulate collection
devices for both existing and planned MAC facilities.

Data Sources Used

A, "Municipal Waste Conbustion Study: Report to Congress*',
OSWER, US EPA, June 1987.

B. Cost worksheets for three types of planned and existing
MAC facilities-- RDF, mass burn and nodular-- derived from the
reports to Congress and discussions with Mke Johnston (OAQPS).
Brett Snyder, EAB/ OPPE, supplied this data.

Raw Data on Costs and Benefits

A. Costs (19869%)

Source B reported increnental annualized capital costs
(r=10% n=20) and annual O&M costs associated with the controlled
scenario for planned and existing RDF, mass burn and nodul ar
facilities. W converted the annualized capital cost estimtes
into initial capital by multiplying it by the PV factor
associated with r=10%n=20 (8.5136). The sum of initial capital
and annual O&M for all facilities are:

1. Total initial capital cost = $3,244.720 M

a) existing facilities -- $ 615.344 M
b) planned facilities -- $2,629.380 M
2. Total annual &M cost = $ 137.702 M
a) existing facilities -- $ 27.368 M
b) planned facilities -- $ 110.334 M

Total capital cost for all facilities were then annualized by 4
percent over 20 years ($3,244.7 x .073582 = $238.7 Myr.) and by
10 percent ($3,244.7 x .11746 = $381.1 Myr.), respectively, and
each added to average annual O8M costs:



--conti nued

2. Municipal Waste Conbusters
Annual i zed cost (r=4% n=20): $238.7 + 137.7 = $376M yr.
Annual i zed cost (r=10%n=20): $381.1 + 137.7 = $518Myr
B. Benefits

1. Cancer Benefits

Source A reports the following annual cancer risk
incidence for both existing and planned facilities under the
baseline and controlled scenari os:

Basel ine Scenario (pg. 86, Table 5-4): 4-60 cases/yr.
87, Table5-5): .5-4 cases/yr.
i nci dence range

Controlled Scenario (pg.
the annual cancer
from those associated wth

Subtracting the endpoints of
scenari o

associated with controlled
the baseline scenario yields:

3.5 - 56 cancers averted annually
2. Oher benefits--non-cancer health benefits due to
and nmercury, as well as materials
hydrochloric acid

reduced exposure to |ead
danages benefits due to reduced exposures of
are expected but were not quantified.



3. TSDF Air Standards: Data Summary

Type of Action -- Proposed rule (52 FR 3748; February 5,1987)
which would set standards |imting VOC em ssions from about 100
waste storage and treatnent facilities (WSTF) that distill or

strip solvents containing over 10% total organics and about 1300
treatnent, storage and disposal facilities (TSDF) that nanage
RCRA wastes with over 10% total organics.

Regul atory Option Considered -- The option being considered
i ncludes various nanagenent practices for VOC em ssions control
i ncl udi ng the use of emssions control and reclamation

technol ogy associated with incineration.
Source of Data Used

A, Fed. Reg. Vol. 52, No. 24 ( pgs. 3748 - 3765)
Raw Data on Costs and Benefits

A. Costs (19869%)

Source A (pg. 3765, mddle colum, first paragraph)
reports the following nationwide <costs associated wth the
proposed rul e:

Capi t al -- $ 35.3 M
Annual &M -- $ 9.7 M

The capital costs were annualized at an interest rate of 4% over
15 years ($35.3 x .089941 = $3.17 M and at 10 percent interest
rate ($35.3 x .131474 = $4.64), respectively, and added to annual
&M costs to cal culate annualized costs:

Annual i zed costs (r=4%n=15): $3.17 + $9.7 =$12.8Myr.
Annual i zed costs (r=10%n=15): $4.64 + $9.7= $14.3Myr.

B. Benefits

Source A (pg. 3764, last Paragraph) reports the results of
a prelimnary cancer risk assessnent for people living within 50
kil oneters of WSTF. This scoping analysis suggests that proposed
rule will reduce the maxinmum individual lifetine risk of cancer
from WSTF operating at the upper bound em ssion rate from about
3.7 x 1073 to 2.6 x 1074, This would reduce annual cancer
i ncidence from 0.34 cases per year to .028 cases per year. These
results extrapolated to TSDF suggests that the proposed rule
woul d reduce TSDF annual cancer incidence from .65 cases to .13
cases. Total nationw de annual cancers would thus be reduced from
about 1 cancer per year to .16 case per year (.84 cancers/yr.).



4. Diesel Fuel Standards: Data Sunmmary

Type of Action -- The EPA is evaluating the need to propose
di esel fuel sulfur and aromatics standards.

Regul atory Option Considered -- The option wunder consideration
involves a diesel fuel standard of .05 weight percent and an
aromatics standard of about 20 volunme percent for on-highway
fuels.

Dat a Sources Used:

A "A Study on Restriction of Sulfur and Aromatics Content of
H ghway Diesel Fuel", Bonner & More Mnagenent Science, Inc.,
June 24 1987.

BB "Diesel Fuel Quality Effects on Emission, Durability, and
Per f or mance" Energy and Resource Consultants and Sobotka, Inc.,
Sept enber 30 1985.

Raw Data on Costs and Benefits
A. Costs (19869%)

Source A (pg.3-1 to 3-3) reports that the annualized cost
of controlling both sulfur and aromatics is $1.07 billion and the
initial capital cost are $2.655 billion. The author of this
source (Franklin Frederick) related to us that the annualized
costs include <capital costs anortized over 15 years using a
capital recovery factor of .286, plus annual O&M costs. W used
this information to back out average annual costs as follows:

.286 x $2.665 B = $759 nlfyr annualized capital costs.
$1.07 B less $759 Myr = $311 annual variable costs.

The raw data we used to find annualized costs at alternative
capital recovery rates are:

Capital cost --- $2,655 M
Annual Cost --- $ 311 M

Capital costs were then annualized at 4 percent over 15 years
($2,655 x .089941 = $238 M and by 10 percent over 15 years
($2,655 x .131474 = $349 M. Annualized capital costs at each
rate of interest were then added to annual &M costs to find
total annualized costs:

Annual i zed cost (r=4% n=15): $238 + $311
Annual i zed cost (r=10% n=15): $349 = $311

$549 Myr.
$660 Myr.



4. Diesel Fuel Standards--continued

B. Benefits

Source A reports no information on benefits. Source B,
however, suggests that fuel econony and nmintenance benefits may
be substanti al.



5. Light Duty Truck and Heavy-Duty Engine NOy
and Particulate Standards: Data Sunmary

Type of Action -- Final Rule (50 FR 10606; March 15,1985) setting
NOX and particulate emission standards for light-duty trucks and
heavy-duty engi nes.

Regul atory Option Considered -- Noy standards: 1) 1988 and Ilater
model years light-duty trucks-- 1.2 or 1.7 granms per mle
depending on vehicle test weight; 2) 1988 - 1990 nodel years
heavy-duty engines-- 6. grans per brake horsepower; and 3) 1991
and |ater nodel years heavy-duty engines-- 5. grams per brake
hor sepower . Particul ate Em ssion Standards for heavy-duty
engi nes: 1) 1988-1990 model years-- .6 grams per brake

hor sepower ; 2) 1991 -1993 model years--.25 grams per brake
horsepower; and 3) 1994 and |ater nodel years--.1 grans per brake
hor sepower.

Data Sources Used:
A. Fed. Reg. Vol. 50, No.1l: March 15, 1985 (pp. 10606-10708)

B. "Regulatory Inpact Analysis: Oxides of N trogen Pollutant
Specific Study and Sunmary and Analysis of Coments”, US EPA
OAR/ OMS. March 1985.

Raw Data on Costs and Benefits
A. Costs (1984%)

Source B reported undiscounted fixed costs (Research,
Devel opment and Testing costs) and annual variable costs
(Hardware costs) for each No, and Particulate standard over each
of the vyears 1986-1996. The page nunbers for these are:

1) Light-duty trucks manufacturer cost: pg. 3-17

2) Heavy-duty engine nanufacturer cost for 1988 NOy
standard: pg. 3-26

3) Heavy-duty engine manufacturer cost for 1991 NOy
standard: pg. 3-31

4) Heavy-duty diesel engine manufacturer costs for 1988 NOy

standard: pg. 3-40

5) Heavy-duty diesel engine manufacturer cost for 1988
particulate standard: pg. 3-48

6) Heavy-duty diesel manufacturer cost for 1991 NOy
standard: pg. 3-56

7) Heavy-duty diesel engine mnufacturer cost for 1991
articulate standards: pg. 3-84

8) Heavy-duty diesel engine manufacturer cost for 1994
particulate standard: pg. 3-96



5. Light-duty truck and heavy-duty engine NOy and particul ate
standards -- continued

The total fixed and variable costs for the sum of these
requi rements were discounted using rates of 4 and 10 percent. The
present value costs are:

a. PV @4% = $1,145 nillion
b. PV @10% = $ 886 mllion

These were put in 1986%, and then annualized at 4% over 11 years,
and at 10% over 11 years, respectively:

Annual i zed cost (r=4%n=11) : $1,145 x .114149
Annual i zed cost (r=10%n=11): $ 886 x .153963

$130 Myr.
$136 Myr.

B. Benefits:

Source B ﬁpg' 4-48) reports the followng reductions in
annual individual cancer risks for the US. urban population in
the year 1995:

Base Scenario

1.2 x 10™% to 6.2 x 10”6
Controll ed Scenario 0.8 x 1

06 to 4.1 x 106

Individual risk reduced = .4 x 106 to 3.9 x 10~6

W nultiplied this estimate of individual cancer risk reduced by
an estimate of the U S. urban population in 1985 (obtained from
1987 Statistical Abstract of the U S. ):

182.525 M x .0000004 -.0000039 = 73 - 711 cancers averted
annual |y



6. Gasoline Marketing: Data Sumrary

Type of Action-- Proposed Rule (52 FR 31162; August 19, 1987) to
implerent a vehicle-based program to control refueling emssions
from gasoline-fueled 1light-duty vehicles, light-duty trucks, and
heavy-duty vehicles. The proposed standard is 0.10 grams of vapor
per gallon of dispensed fuel

Regul atory Option Considered-- Nati onwi de, on-board vehicle
eni ssions control technol ogy.

Data Source Used:

A "Draft Regul atory | npact Anal ysi s: Proposed refueling
Em ssions Regulations for Gasoline-Fueled Mtor Vehicles, Volune
| --Analysis of Gasoline Marketing Regulatory Strategies", US

EPA, July 1987.
Raw Data on Costs and Benefits
A. Costs (1984%):

Source A (pg. 3-1; Table 3-2) reports 1988 present value
conpliance costs (r=10% for the vyears 1988-2020, reannualized to
a constant stream of values ($150 Myr). Annualized enforcenent
costs are estimated to be $100,000/yr. (pg. 2-69). W could not
break this cost data down into fixed and variable cost
conmponents. The $150.1 Myr. was then converted into 1986%$:
$158M yr . This is the cost estimate reported in Table 1

B. Benefits
1. Cancer benefits:
Source A (pg. 2-62) reports annual cancer benefits from

on-board control requirenments. Reduced cancers are primarily from
reduced exposures to benzene enissions and other VOCS in gasoline

vapors. It is hypothesized that cancer of the Kkidney results from
exposure to benzene emissions and leukemia results from exposures
to gasoline vapors. It is assumed that the reduction in refueling

em ssions would reduce the sum of cancers from exposure to
benzene em ssions and gasoline vapors. Average reduction in
cancers associated wth the on-board vehicle control option are
48 cases per year (pg. 2-64).

2. Oher benefits: significant atnmospheric ozone reduction
benefits as well as norbidity benefits are expected but were not
quanti fi ed.



7. Lead Phasedown: Data Summary

Type of Action-- Final Rule (50 FR 9386; March 7, 1985) Iliniting
the lead content in donestically refined and inported gasoline.

Regul atory Option Considered -- The <chosen option linmts the
allowable lead content in gasoline to 0.10 grans per gallon. The
costs and benefits reported below are associated wth this new
standard assuming no misfueling.

Data Sources Used

A, "Costs and Benefits of Reducing Lead in Gasoline: Final
Regul atory Inpact Analysis", US EPA OPA February 1985.

B. Tinme-series Capital and variable cost data supplied by Hugh
Pitcher (the author of the RIA and conmpiled by Joel Sheraga of
OPA.

Raw Data on Costs and Benefits

A. Costs (1983%)

1. Capital <costs: Source B. reports that total capital
costs are $322 M

W annualized this at r=4% and n=8: (%$322 x .148528 =
$39.69 M and at r=10% and n=8 ($322 x .187444 = $52.4 M.

2. Annual O8M Costs: Source B. reports the following O&M
costs by year:

Year Cost

1985 $ 96.00 M
1986 608. 00

1987 558. 00

1988 467. 84

1989 439. 84

1990 406. 84

1991 379. 84

1992 376. 84

The present value of for O&M costs were conputed at interest

rates of 4 and 10 percent, respectively, and then re-annualized
over the <eight vyears wusing the capital recovery factors .148528
(r=4%n=8) and .187444 (r=10%n=8). The resulting annualized O&M
cost estimates are:

$415 Myr. (4%
$412 Myr. (10%



7. Lead Phasedown--conti nued

3. Annualized Total Costs

Annual i zed capital and O&M <costs calculated at 4
percent were then summed and translated into 1986%. The sane
procedure was applied to the costs annualized at 10 percent. The
resulting estimates are

Annual i zed costs (r=4% n=8)
Annual i zed costs (r=10% n=8)

$499 Myr.
$510 M yr.

B. Benefits

1. Source A (p. VIII-6) reports the following physica
health benefits in the year 1986:

a) reductions in the nunmber of children wth blood Iead
| evel s above 15ug/dl: 1.726M

b) reductions in the number of adult male cases of
hypertension: 1.804M

c) reductions in the nunber of adult male cases of nycardial
i nfarctions: 5, 305

d) reductions in the nunber of adult nale strokes: 1,115

e) reductions in the nunber of adult male deaths: 5,160

2. Source A (p. VIII-23) reports the following nonetized
annual health, nmmintenance and fuel econony benefits for each of

the years 1985-1992 in 1983$%:

1985 - $2.744B

1986 - 7.930B
1987 - 7.590B
1988 - 7.232B
1989 - 6.919B
1990 - 6.649B
1991 - 6.635B
1992 - 6.358B

We calculated the present value of these benefits at 10

percent ($34,963M), re-annaulized this value over 8 years and
converted it into 1986%:

Annual i zed benefits (r=10%n=8): 6,997Myr.



8. Lead NAAQS. Data Summary

Type of Action/Status -- The present |lead NAAQ standard of 1.5
ug/m3 is currently wunder review because new evidence indicates
that health effects take place at |ower exposure levels than were
t hought possi ble when the original NAAQS standard was
pronul gat ed.

Regul atory__Option Considered -- The I|ead standard exam ned here
is .5 ug/m?, averaged quarterly.

Data Sources Used:

A. "Cost Assessnment of Regulatory Alternatives for Lead
NAAQS', OAQPS, US EPA, July 1985.

B. "Economic Inmpact Analysis of Alternative Lead NAAQS",
Mat htech, Inc., Feb. 1987.

Raw Data on Costs and Benefits
A. Costs (1984%)

Source A, Table 1 (no page number given) reports the
following costs in 1984$:

Capi t al -- $315.3M

Annualized -- $ 89.8M
Bill Butlye of OAQPS, the author of the cost assessnent, inforned
us that they used r=10% and n=15 vyears to anortize capital
costs. W used this data to back out O&M costs (capital recovery
factor associated with r=10% n=15 = .13147 x $315.3M = $41.45M

Annual i zed cost of $89.8M less $41.45 = $48.35M annual &M cost).
The capital and O&M costs were then translated into 1986$:

Capital cost -- $332.8 M

Annual O&M cost -- $51 M
Annual i zed capital costs were then calculated at interest rates
of 4 percent ($332.8 x .089941 = $29.8 Myr.) and 10 percent
($332.8 x .131474 = $43.5 Myr.), respectively, and added to

annual O&M costs to calculate total annualized costs:

Annual i zed cost (r=4% n=15): $29.8 + $51 = $80.8 Myr.
Annual i zed cost (r=10%n=15): $43.5 + $51 = $94.5 Myr.

B. Benefits--No benefit data was reported by either data
source. The sector study profile indicates that no national
estimate of health risks has yet been performed, but that in 1988
benefits analyses for the following effects wll be perforned:



8. Lead NAAQS--conti nued

1. reduced lead toxicity

2. reduced lead-induced 1Q effects, associated inprovenents in
lifetime earnings for children, and reduced renedial education
costs.

3. reduced hypertension and associated adverse cardiovascul ar
outconmes costs, and reduced nortality risks for adult nales



9. Particulate Matter NAAQS. Data Summary

Type of Action-- Final rule (52 FR 24634: July 1, 1987) setting
new primary and secondary national anbient air quality standards
for particulate nmatter.

Regul atory Option Chosen-- The final regulation includes:

1) Repl acing total suspended particul ates ( TSP) as the
i ndicator for anbient air quality with a new indicator that
includes only those particles wth an aerodynamc dianmeter of
less than or equal to 10 microneters (PMjqg):

2) Replacing the 24-hour 3pri mary TSP standard with a 24-hour
PMjo9 standard of 150 wug/m® with no nore than one expected
exceedance per year,;

3) Replacing the annual primary TSP standard wth a 24-hour
and annual PM;qg standard of 50 ug/m3, expected annual arithnetic
nmean; and

4) Replacing the secondary standard wth 24-hour and annual
PMjg standards that are identical in all respects to the primry
st andar ds.

Conpliance cost estimates were calculated assunming full as well
as partial conmpliance with these requirenents. W focused on the
partial conpliance situation (Scenario A) because the sector
study profile suggests this is the nobst likely outcone.

Data Sources Used

A, "Regulatory Inpact Analysis on the National Anbient Air
Quality Standards for Particulate Matter", US EPA/ OAQPS, Decenber
1986.

B. "Regulatory Inpact Analysis on the National Ambient Air
Quality Standards for Particulate Matter", US EPA QAQPS, February
21, 1984.

Raw Data on Costs and Benefits
A. Costs (19849%)

Source A. (Op _ 11-20) reports 1983 present val ue
conpliance costs (r=1 0/% for the years 1989-1995 associated wth
the partial conpliance scenario of $ 1,015 M W converted this
1983 PV cost into a 1988 PV cost ($1,015 x 1.6105 = $1634) and
converted it into 1986% (%$1,724 M. This was then annualized
using an interest rate of 10 percent over 7 years:

Annual i zed cost (r=10%n=7): $1724 x .2054055 = $353 Myr.



9. Particulate NMatter NAAQS--conti nued

This is the only cost estimate reported in Table 1. W could not
di saggregate the cost data into capital and annual conponents and
thus were unable to provide annualized costs at 4 percent.

B Benefits

1. Physical benefits-- Source A (pg. 111-9) reports the
following health benefits accruing over the years 1989-1995:

a) Statistical lives saved -- 2, 700

b) Lost work days averted -- 2.8 M

c) Reduced activity days averted -- 17.2 M

d) Cases of chronic respiratory disease averted -- 1 M
e) Cases of acute respiratory disease averted -- 3.9 M

2. Monetized Benefits-- Source A (pg. 111-7) reports the 1983
present value for the above health benefits as $3.8 -$11.2B. W
converted this value into 1986% ($4.01 - $11.821B) and then
annualized it at ten percent over seven years:

Annual i zed benefits (r=10% n=7): ($4.01 - $11.821B) x
0. 2054055 = $823 - 2,428M



10. PCE NESHAP--Dry O eaners: Data Summary

Type of Action-- The chlorinated solvents project--an interagency
task force--is currently examning interagency strategies for
mtigating the health risks associated with the wuse of
chlorinated solvents in various applications. An options
sel ection paper has been prepared that examnes the option for
reducing the anbient and occupational health risks associated
with the wuse of perchloroethylene (PCE) solvent in the dry
cleaning industry through regulatory action under Section 112 of
the Cean Air Act.

Regul atory Option Considered-- The cost and benefit data
presented below are associated with the Alternative B regulatory
option. This option would require anbient controls on dry

cleaning equipnent (installation of refrigerated condensers and
carbon absorbers on machines) and the imrediate replacenent of
al | Transfer-type dry cleaning machines wth Dry-to-Dry
machi nes.

Dat a Sources Used

A "Options for Regulating PCE emssions in the Dry d eaning
I ndustry: A Cost-Benefit Analysis", Draft Report, ICF, Inc.,
Novenber 11, 1987.

Raw Data on Costs and Benefits
A. Costs (1986%)

Source A (pg. 75; Table 25) reports total present value
(r=6% n=15) for conpliance costs associated with Aternative B as
$234 M W annualized this present value costs using an interest
rate of 6 percent over 15 years:

Annual i zed costs (r=6%n=15): $234 x .102963 = $24.09 Myr.

This is the only annualized cost estimate for PCE NESHAP provided
in Table 1. W could not disaggregate the cost data into fixed
and variable conponents and thus were wunable to calculate
annual i zed costs using an interest rate of 4 percent.

B. Benefits
Source A (pg. 75; Table 25) reports total cancers avoided

due to reduced occupational and anbient exposures of PCE for
alternative B: 83 cases over 15 years.



11. NSPS Wodstoves: Data Sunmmary

Type of Action -- Proposed rule g52 FR 4994; Feb. 18, 1987)
setting standards to limt particulate matter (PM emssions from
new residential wood heaters.

Regul atory Option Considered -- The Scenario A standards were
used for the cost calculations. These standards would require
catalytic wood heaters manufactured on or after July 1, 1988 be
capable of Ilimting PM emssions to 4.1 grans/hour and non-
catalytic heaters to 7.5 grans/hour.

Dat a Sources Used:

A, "Regulatory Inpact Analysis: Residential Wod Heater New
Source Performance Standards”, US EPA/ QAQPS, Dec. 1, 1986.

Raw Data on Costs and Benefits:
A. Costs (19859%)

Source A (pages 8-15 to 8-22) reports that Scenario A
results in a net annualized savings of approximately $8 per
heater due to inproved heating efficiencies (which reduce
fuel wood costs) and reductions in chimey cleaning costs.

B. Benefits

Source A (page 10-13) reports that Scenario A wll produce
nortality, norbidity and residential soiling benefits valued at
$1.5 billion over five years (physical wunits of these benefits
were not reported). Dividing this value by 5, and translating
into 1986% produces an annual benefit estimate of $306.



17. Radon: Data Summary

Type of Action -- Voluntary program designed to persuade
honmeowners to test for radon levels in homes and undertake to
reduce exposures at |evels above 4 picocuries per liter (pdl).

Regul atory Option Considered -- The wvoluntary program would
provide for federal information prograns and assisting state
prograns to inform the public on the risks posed by radon
exposure, how to test radon exposure levels in the honme, and how
to mtigate radon risks.

Dat a Sources Used:

A "An Analysis of Radon Risks and Strategies for Their
Reduction" Draft EPA/ OPPE docunent (Cctober 2, 1987).

B. Suppl enental cost worksheets from Sam Napolitano of OPPE
Raw Data on Costs and Benefits
A. Costs (19869%)
Source B reports 4 cost conponents:

1. First-year initial testing of all hones (58.9M hones at
$20/ horre) = $1,179. 46M

2. Expanded first-year testing of homes with initial readings
above 4 pC 1 (4.1M hormes at $80/hone) = $330.248M

3. Subsequent annual retesting (over 73 years) of homes wth
initial readings above 4.1 pC1 (4.1M homes at $20/honme) = $82
M year.

4. Present value (r=3%n=74) cost of mtigation in honmes wth
initial readings above 4 pC1l = $24,432M The sector study
profile for radon indicates that about one-third of present value
mtigation costs are for upfront capital costs, while the
remai nder are for annual O8M costs over 74 years. Thus, initial
capital cost and present value O8&M costs for mtigation are:

a) Mtigation capital cost -- $ 8,144M

b) Present value O8M cost -- $ 16,288M (or in annualized
ternms: $16,288 x capital recovery factor for r=3%n=20 (.0337919)
= $550 Myear).



17. Radon --conti nued

So total initial fixed and annual costs are:

Initial fixed Cost -- $9,653M ($1,509 M first-year
testing cost plus $8,144 initial mtigation cost).

Annual Cost -- $632M ($82M annual retesting cost plus
$550M annual Q&M cost).

Annual i zed fixed costs were then calculated at an interest
rate of 4 percent over 74 years ($9,653 x .0423235 = $408.53 M
and at an interest rate of 10 percent ($9,653 x 0.1000 865 =
$966. 13M), respectively, and added to annual costs to calculate
total annualized cost:

Annual i zed cost (r=4%n=74): $408M + $632M = $1,040 Myr.
Annual i zed cost (r=10% n=74): $966M + $632M = $1,598 Myr.

B. Benefits

Source A (Page 41; Table 6) reports that after a new
equilibrium is reached following mtigation neasures (i.e. after
mtigation strategies are achieving full benefits), the program
will avert approximately 2500 cancers per year.



18. Radi ofrequency Cuidance: Data Sunmary

Type of Action -- Proposed rule (Fed. Reg. Vol. 41, No. 146; July
30, 1986) to limt the radiofreguencies of broadcast sources
(i.e. radio and television) so as to reduce public exposure to
radi ation.

Regul atory Option Considered -- W wused Option 1 (the nopst
stringent option under consideration) for the cost analysis. This
option limts AM radiofreguencies to 87 V/m and FM and TV
radi of reguencies to uW/cm2.

Dat a Sources Used:

AL "An Estimate of the Potential Costs of Quidance Limting
Public Exposure to Radiofreguency Radiation From Broadcast
Sources", Vol. | Report for US EPA/ORP by the Lawence Llvernore
Nati onal Laboratories, July 1985.

Raw Data on Costs and Benefits
A. Costs (1984%)

Source A (Page 7; Table 1) reports that the md-range
present value cost (r=10% n=5) for option 1 is $69.5M This cost
is made up alnost entirely by one-tinme survey and retrofit costs.
However, since these fixed costs are assuned to occur over a five
year period, they were discounted to a present value estimate.

In order to use this cost estimate to produce annualized
costs at different interest rates, we had to first elimnate the
effect of the original discounting at 10 percent. To do this, we
cal cul ated an average annual fixed cost expenditure over each of
five years by multiplying $69.5M by the present value factor for
a uniform fl ow associated with r=10% and n=5 (3.79078):

Average annual fixed cost = $69.5 x 3.79078 = $18.33Myr.

We then calculated annualized costs at 4 and 10 percent by
first finding present values at these rates over five years:

PV Cost (r=4%n=5): $18.33 X 4.45176
PV Cost (r=10%n=5): $18.33 x 3.79078

$81. 6M
$69. 5M

These 1984% present values were then converted into 1986%
and annualized at 4 and 10 percent, respectively, over 15 years:

$81.6 converted into 1986% = $86.13
$69.5 converted into 1986% = $73.36
Annual i zed cost (r=4%n=15): $86.13 x .089941 = $7,74Myr.
Annual i zed cost (r=10% n=15): $73.36 x .131474 = $9.64Myr.



18. Radi of requency Guidance -- continued

B. Benefits

Source A reports that no data on proven health benefits
associated with the rule are currently avail abl e.



19. Low Level Radioactive Waste: Data Summary

Type of Action -- Regulation currently wunder developnent (see
ANPR 48 FR 45926; Cctober 7, 1983) to set generally applicable
standards for the nmanagenent and disposal of Atomc Energy Act
(AEA) lowlevel radioactive wastes (LLW and high concentration
naturally occurring accelerator-produced radioactive naterials
(NARM) wastes.

Regul atory Option Considered -- The standard under consideration
includes the following parts: 1) a general public exposure
di sposal standard: 2) a standard for predisposal nmanagenent; 3) a
groundwater protection standard: 4) a Below Regulatory Concern
éBRC) criterion for radiation exposure from the unregulated

i sposal of very low activity LLW and limts for the regul ated
di sposal of certain non-AEA radi oactive wastes containing NARM

Dat a Sources Used:

A. "Low Level and NARM Radi oactive Wastes: Draft Environnental
| npact Statenent, Volune 2 -- Econom c |npact Assessnent”, Ofice
of Radiation Progranms, US EPA, January 1987.

Raw Data on Costs and Benefits:

A Costs (1985%)

Source A (pages 1-12 and 1-13) reports that the LLW
standard, the BRC criterion, and the NARM Ilimt are expected to
result in an estimated a present value (r=10% n=20) net saving of
$327 - $890 nmillion. The range reflects alternative assunptions
regarding the way the Nuclear Regulatory Conmm ssion and the Dept.
of Energy would ultimately inplement the BRC criterion and the
LLW standard. W converted this range into 1986% ($334 - $909M
and annualized it at 10 percent over 20 years:

Annual i zed net savings (r=10%=20): ($334 - $909) x .11746 =
$39.23 - $106. 77M yr .

B. Benefits

Source A (page 1-14) reports that the rule could result in
73 health effects (fatal cancers and first-generation genetic
effects) averted to 246 additional health effects over the next
10, 000 years.



20. High-Level Radioactive Waste: Data Sunmary

Type of Action -- Final rule (50 FR 38066; Septenber 19, 1985)
setting generally applicable standards for the nmanagenent and
di sposal of spent nuclear fuel and high-level and transuranic
radi oactive wastes. The standards pl to nmanagenent and
di sposal of such materials generated %E/) 1yhe Nucl ear ~Regul atory
Commission (NRC) and to disposal of simlar materials by atomc
energy defense activities under the jurisdiction of the Dept. of

Energy (DCE).

Regul atory Option Considered -- Subpart A of the standards linits
the radiation exposure of nenbers of the public from the
managenent and disposal of spent fuel, high-level or transuranic
wastes prior to disposal at waste nanagenent and disposal
facilities regulated by the NRC, and linits public radiation
exposures from waste enplacenent and storage operations at DOE
di sposal facilities that are not regulated by the NRC Subpart B
establishes the following types of requirenents: 1) primary
di sposal standards for long-term containment that |imt projected
radi ation releases to the accessible environnent for 10,000 years
after disposal; 2) limtations on exposures to individual nenbers
of the public for 1,000 years after disposal; and 3) a set of
groundwat er protection standards.

Data Sources Used:
A " Fi nal Regul atory Inpact Analysis: 40 CFR Part 191
Envi ronnental Standards for the Mnagenent of Spent Nuclear Fuel

H gh-Level and Transuranic Wastes", O fice of Radiation Prograns,
US EPA, August, 1985.

Raw Data on Costs and Benefits:
A. Costs (19849%)
Source A (page 3-1) says that there are substantial

uncertainties regarding the costs of high-level radioactive waste
managenment  because: di sposal sites have not been selected,

oper ati onal facilities have not been built; some of the
technologies for engineered barriers have not been fully
devel oped and tested: and none of the waste nmanagenent
technol ogies have been put to full-scale production. Despite
these sources of uncertainty, Source A (page 3-3; table 3-2)

reports present value (r=10% n=50) total costs associated with
storage, transportation, encapsulation, waste form repository
construction and operation, research and devel opment, governnent
overhead, and deconmissioning as $26.4 - $39.5 Min 1984%. Using
the md-point of this range ($33M, we converted to 1986$
($34.83) and annualized at 10 percent over 50 years (see page 3-1
for a discussion of the 50-year time frame):

Annual i zed cost (r=10% n=50): $34.83 x .100859 = $3.51 Myr.



20. High-Level Radioactive Waste -- continued

B. Benefits

Source A reports that the benefits of the rule "consist of
the general confidence these standards provide that nanagenent
and disposal of these wastes wll be acconplished with residual
risks that are clearly very small". Since waste disposal is
currently not done, there is no baseline cancer risk. The
practice of disposing of radioactive wastes is expected to
increase risks of cancer to the general population. The estimted

nunber of cancer deaths resulting from disposal is 1,000 deaths
nati onwi de over the next 10,000 years.



21. Large Volunme Pesticides (EDB only): Data Summary

Type of Action -- Energency suspension (49 FR 4452; February 22
1984) of agricultural uses of the pesticide Ethylene D bromde

(EDB) .

Regul ation Option Considered -- Suspension on uses of EDB to
fum gate soil, grain and grain mlling equipnent.

Dat a Sources Uses:

A.  "Ethylene Dibronide: Position Docunent 4", Ofice of
Pesticide Programs, US EPA, Septenber 27, 1983.

Raw Data on Costs and Benefits

A. Costs (1982%)

Source A (page 84) reports that increased nematode control
costs and losses in the value of production are $26 - $42.8M per
year. W used the wupper bound estimate on this range, as
converted into 1986%: $48 Myr. This is the annualized cost
estimate reported in Table 1.

B. Benefits

Source A (page 72) reports the following EDB Ilifetine
i ndividual dietary cancer risks due to soil incorporation, wheat
grain bulk fum gation and wheat grain nachinery spot fumgation
which we assuned are additive (following EPA risk assessnent

gui del i nes):

Soi | incorporation 1.1 x 10™5
Bul k funigation 3.3 x 1073
Spot fumigation 2.4 x 1074
Tot al 3.55 x 10”3

W then multiplied this total lifetime individual dietary risk by
240 mllion (reflecting the entire U'S. population) and divided
this result by 70 (reflecting the average individual |ifespan):

Total cancers reduced: .00355 x 240M = 852,000. 852,000/70 =
12,171.

The 12,171 estinate of annual cancers reduced is the nunber
reported in Table 1.



22. Farmmorkers: Data Summary

Type of Action -- Proposed revisions to 40 CFR Parts 170 and 156
to upgrade worker protection standards relating to the use of
agricultural pesticides.

Regul atory Option Considered -- The proposed option includes the
followng requirenments: 1) expansion of re-entry intervals; 2)
new requirements for protective clothing: 3) i nformation

requi rements: 4) notification requirements: 5) cl eani ng
requi rements: 6) nedical treatnent: 7) cholinesterase nonitoring,
and; 8) change in the scope of existing regulations to include
wor kers enmployed 1in nurseries, greenhouses and forestry
occupati ons.

Dat a Sources Used:

A "Draft Regulatory Inpact Analysis: Worker  Protection
Standards for Agricultural Pesticides", Ofice of Pesticide
Progranms, US EPA, Decenber 8, 1987.

Raw Data on Costs and Benefits
A. Costs (1986%)

1. Increnmental first-year conpliance costs:

Source A (page 40) reports that first-year costs will be
$169.9 M Source A (page 26) also reports that beyond the first
year costs wll be sonewhat |ower because certain requirenents
will have a 